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ABSTRACT: Proper measurement of dust particle concentration is a critical step toward the elimination of 
dust-related occupational disease. This paper examines the development of dust sampling methods in U.S. 
coal mines, with emphasis on the benefits of personal sampling and on recent developments that permit real- 
time assessment of dust exposure. 
Historically, a wide variety of dust sampling instru- 
ments have existed, and they used several different 
techniques to measure dust (ILO, 1965). Some de- 
pended on dust settlement, while others operated by 
measuring the scattering of a light beam caused by 
dust in the beam, by impingement of a dust-laden air 
jet onto a collecting surface, by filtration of dust, or 
by electrical and thermal precipitation of dust. For 
the most part, these instruments gave dust concentra- 
tions in terms of a particle count, usually stated in 
millions of particles per cubic foot. 
For years in the U.S., the most common dust 
sampling device was the midget impinger, devel- 
oped in 1937 by the U.S. Bureau of Mines (Little- 
field et al., 1937) (Figure 1). 
Air was drawn through the impinger by a hand- 
cranked pump. Inside the device, the air emerged 
Figure 1. Midget impinger. 
from a small orifice at high velocity and impinged 
on the bottom of a liquid filled container. Dust parti- 
cles over a micrometer in size were trapped in the 
liquid, and then could be counted. 
However, in the 1960s, two new insights about 
dust diseases (Orenstein, 1959) triggered major 
changes in how dust sampling was done. The first 
was the realization that the progression of disease 
correlates with the mass of the dust, not the particle 
count. The second was the recognition that dust par- 
ticles under about 7 micrometers in size are the ones 
that enter the inner lungs. This led to the develop- 
ment of sampling devices that measured the mass of 
dust particles under 7 micrometers in size. 
First in line for mining use was the Mining Re- 
search Establishment (MRE) gravimetric sampler, 
developed in the United Kingdom in 1964 (Dunmore 
et al., 1964). In operation, this device first removed 
non-respirable dust particles by passing the air 
through a stack of closely spaced horizontal plates, 
called an elutriator, where the larger dust particles 
settled out (Figure 2). 
The smaller respirable dust particles that can en- 
ter the inner lung pass through the elutriator and are 
collected on a filter for subsequent weighing. 
In operation, the MRE was placed at a fixed loca- 
tion in the return air stream just downwind of work- 
ing faces. Although compactly designed, it was far 
too heavy to be worn all day by a worker. Also, for 
the elutriator to work correctly, the device had to be 
held in a steady horizontal position, and not tilted. 
In the U.S., a smaller and lighter "personal sam- 
pler" was developed for mining use (Jacobson and 
Lamonica, 1969). Previous research by the U.S. 
Atomic Energy Commission (Lippman and Harris, 
1962) had found that dust particles over 7 microme- 
ters in size could be removed by a commercially 




